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A Review on Fatigue Analysis of Offshore Structures and
Development of a Computer Program
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Abstract

For fatigue analysis of offshore structures, existing methods have been reviewed and a
computer code has been developed on PC. As methods to estimate the probability
distribution of the fatigue stress, three methods(the deterministic method, the stochastic
method, and the simplified method) are used in this code, to choose the appropriate method

according to the situations. This code estimates damage ratios, fatigue lives,

probabilities of fatigue failure considering scatterness of SN-data, based on linear damage
rule and SN-curves. Also, allowable stress for the design extreme wave can be calculated

by the simplified method.
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42 The Stochastic Method
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4.3 The Simplified Method
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Table 1 Terminal Input for Allowable Stress
Calculation by the Simplified Method
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FATOFF1
‘ Fatigue Analysis Program
} for Weld Joints of Offshore Structures
} 3 ok ok 3 >k 3 ok 3k 3k 3K ok 3K ok sk ok ok ok 3k K 3 ok 3 ok 3k sk ok e sk ok 3k i stk skok ko ok
| *Enter output-filename
\ (up to 12 characters) ;
out.31 ‘
| *Enter to calculate
i 1 ; Cumulative Damage Ratio
2 ; Fatigue Life
3 ; Maximum Allowable Stress for

| Design Wave by Simplified Method

|

b3

| *Enter Class of Joint ‘

(B,C,D EF F2 G, W, T) !

(Refer to Manual) 3
|

*Enter 1; if in Water
with Cathodic Protection
if in Air (Not Ready Yet)

|
K
!

2

1

. *Enter number of standard deviations to be ‘

I lowered

| 1:8413% Probability of Survival

2 1 97.72% Probability of Survival

3 1 99.87% Probability of Survival

< (2 is generally used.)

P2

‘ +«Enter Life Time of the Offshore Structure

| in years

< 50 I

. *Enter Average Wave Period in seconds ‘

6

’ *Enter Value of Weibull Parameter h
1.1
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Table 2 Output for Allowable Stress Calcula-
tion by the Simplified Method

‘ Allowable Stress
and
i Probability of Failure
\ (Simplified Method)
i Input :
} * T Joint in Water
‘ with Cathodic Protection i
1 * Lifetime =50.0 years ‘
* Average Wave Period =6.00 seconds
| * Weibull Parameter h =1.10
|
|
\

Damage Allowable Stress  Probability

Ratio [Mega Pascal] of Failure

.1 TATOE+02 .000000%

2 O423E+02 000075%

3 1079E+03 .002021%

4 1187E+03 015786%

D A1279E+03 .065932%

b 1359E+03 190711% ’

7 J431E+03 A435004% |

B .1496E+03 .842059% \

9 1556E+03 1.447272% 1

1.0 A611E+03 2.274909% ‘\
|
|

*The maximum allowable stress obtained |
above 1s for the thickness thinner than ‘
32 mm.

*Multiply the above results by (32/t)*%, if

the plate thickness is more than 32 mm.
*The above probability of failure
i obtained by considering scatter of SN

|
|

data.
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Table 3 Output for Fatigue Life Calculation
by the Deterministic Method

Fatigue Life
and
Probability of Failure
(Deterministic Method)
Input :
* T Joint in Water
with Cathodic Protection
* Plate Thickness = 20.00 mm
* Input Filename : det.inp
(1)Wave Statistics
(2)Fatigue Stress
for Each Wave Height

Damage Fatigue Life Probability
Ratio [vears] of Failure
1 B754E+01 .000000%
2 A751E+02 .000075%
3 2626E+02 .002021%
4 3502E+02 .015786%
5 A37TE+02 .065932%
6 D252E+02 190711%
7 B128E+02 .435004%
3 .7003E+02 842059%
9 JI879E+(02 1.447272%
1.0 BT54E+02 2.274909%

*The above probability of failure is ob-
tained by considering scatter of SN data.

Table 4 Output for Damage Ratio Calculation
by the Stochastic Method

Damage Ratio
and
Probability of Failure
(Spectral Method)
Input:
* T Joint in Water
with Cathodic Protection
* Lifetime =50.0 vears
* Plate Thickness = 20.00 mm
* Input Filename : spc.inp
(HWave Statistics
(2)Transfer Functions
for Each Frequency

*** Results *x*
\ Cumulative Damage Ratio =
1 Probability of Failure = .002161%
‘ *The above probability of failure 1s ob-
tained by considering scatter of SN data.
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